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S. mutans FF€ VI HYr7|ed4d /A
FHgATLAN EY 2& KCTC 3065
(ATCC 25175)& Brain heart infusion (BHI)
AMu xjof vhFste} HYel ARSI

2. 479y
21 HQ 28 2% S muns 34 AJAEH
BHI A =olA 15 - 18 Al @713 e
2 g3 ¥ w2 4o wjgulx g
EF3=7} 550 nmolA 007 O.D g& %=
® S mutans T4 06 ml& BHI 3z
o Fislm #dEA =¢duct. EF7t
S2¥ BHI @#3dui=x] o] A7AF0o] 8 mmel
A%e ¥ ¥ 2288 005 m B 7Y
o 37 CAM H71Hez 15 - 18 Al Hy
Fstdon =&2E9 S mutansol ¥ ¥
e 9% Fue AFZFHAdAY A4S 2
Ao B

22 AA FEEY HEAYN mE S
mutans % A A3}

#28 1 mlo] €9 Ae 15 ml  tubedl
#%7 5 x 10/ ml §A S mutans®& A%
st $2E3 S mutans® 10 ¥, 30 ¥,
60 ¥ 3 120 ¥} HB2AHG 2 F k3
do] Eo] AU tubed 5 ¥ YHE YIS
F& 8] ¥/E 454 HE S mutans
gt o}l e tubedl BHI A=A 1 ml&
A7 X 37 TAAM 15 - 16 AT 7132
2 vjgsled S mutans®] Z24 ASE FI}
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A FREE FAH3S HrpsiA
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G ¥ gl EHNAELF B3 9
3lo] 60Tl A 30 ¥3F 7193 -20Co B
Bt Yol ALEEAT
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EHESE QT olFA 3o MIFF
2g F=¢ F u=r JAHA S B
317 @& Aol o Ue AFAE AA
3t =g KCl ¢3d0g AW A3
gk MAE vl=§ 37 CoAlM 3&Y Wz
A7) scintillation vialol &3 ¥ 5 még
scintillation fluidel ¥ 3 ligid scintillation
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2 235k 2232 9359 F9 ‘H-8
g AT 100 po] FAs& F33 A
58 & 2 x 10°PH-EX" 2 x 10° A7
wAbg) A4EQch 22 FFE cpmdt
S BEASE oz F3d HA vi=d 7%
g Ag+g A

24 A7PAZE B4

B d¥dAM de 25 Adge HEs 3
el 482 W HEY HAY (Marm-Whitney
Utes)do2 ¥431%9T, p & 00501318 ¥
AHo g F48 22 BAHHA

. a4+4%

1. 894 % Fu 89 x4 S
mutans 34 A A}

gd g Fute] o ©E S mutans?
Z2 JAANE 9EHIHez FHE A
3% S mutans 34 dAdE Jd FE2E 1
%, 5% % 10 % =44 37 103 £ 02
mm, 171 = 01 mm, 210 = 0.6 mm, ¥4
228 1% 2 5% ¥xoxde Adddy
AE Y + gUdern 10 ¥ FEAMe
104 = 05 mm 224 ¥4 FEEL2 1 % o
At 2EEL 10%0A S mutansel] i
Z4 AANE Jeplidot (29 D.
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a9 2. EFAAEY F=o WE S mutans T4 HAAH. S mutans TR E ETH BHI §
Aol A3 8 mme YWE ¥ EHRAME (1 % 5%, 10 %€ 005 m & FU39
37 T oA 871502 15 - 18 A1zt wig& Aot EFAANES S mutansdll g FTHL
g 8 YAHE ATFAGAUY FF L I BaIHd. « §4, Fub, FAA 3
2YPAde) EPulgo) 0 4 2 4, 25 25 25 25 15 7 15 0 R 35 35 15 1590 &
RAAEZ Ax$ AR} vl p < 0.058 o)
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ag 3 89, ¥y @ FAN EFANE (EGEE 3 3 99 FxE HEAYY GE S
mutans BEEFH. EGANE 1 mle] EolUE 1.5 ml tubed] FF7E 5 X 10/ ml §A S
mutans®& HE2ST 10 ¥, 30 2, 60 ¥ F 120 ¥ HE2A F fA LU F& AAF
At M Fo] A BHI H3ui= 1 ml& H718o 37 TelA 15 - 16 AT ¥riFez
vjokstgdony, S, mutans® ZAAFEE 550 nmollA AT WS xe] FRE=E EFH3o Hrt
Fch « THANEE M8 A @& dHs) vimEe] p < 0.05& v

2. 34 9% Fu ERAAEY T
S. mutans 4 4AAH

gd, Fu, 7Ad 9 SAMAE ¥R
#5714 ERAANEEL BHED olg EHA
AL NP S mutans F2A9A EHE
o $gez HrEEY (R 1, 29 2). &
FAAE 1% 5% R 10% AN AFF
A oAde AL EFPAANE 1dMes &
Z} 80 £ 0.1 mm, 11.1 £ 0.1 mm, 150 *
0.1 mmE uJelgon, EHAAE 2dMe
130 £ 01 mm, 180 £ 0.1 mm, 220 *
0.1 mm, EPAAE 394Mxe 100 + 01
mm, 161 £ 0.1 mm, 181 * 0.1 mm, &%
AAE 4914 80 £ 0.1 mm, 11.1 £ 01

mm, 121 = 01 mm, EFAANE 5 AME
120 £ 01 mm, 171 * 01 mm, 181 *
0.1 mm 224 5 F9o EPAANE X5 1 %
AN AFFHAAANE Jepliien 4,
Fu g0 AL Efu|go)l 3 4 3HA E
e A FEUAAE 290 AR S
mutans®l W F4 AR} & Ao
bt

3. 84, ¥yt 9 FAL ETRAAE
(EWulE 3: 4: 3)9 =49 AFAZN
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a9 4. 34, ¥k 9 AN EFAAE (EPuE 3 4 39 S mutans 23 JAEFH. HA
HEg Ejo2 AP F, olAe °H-EAY AF 2x10° cel)} Fd R Ty THANE
(0,01 %, 05 %, 1%, 5%& #HFT ¢34L ¥ fAANA ATz viest A4 g
TE 3Hg. olgA s MR} 92 52 F g g2q03 Myt BaEia 9
& A& AAST AHG vj=2] WAL (cpm, counter per minute) ZA3d HA Hl=o
Fad AgsE Adslads EFAAES XA e el vimsto P<0.05E o v)dic)

TEA:= ERAMEHR 10 ¥, 30 &, 60
%120 £ HEAY S mutans A Hf
Fuj Aol A wgsd 2P en, S
mutans®] F2 JA =& vy FRE2
Uelhiith (2@ 3). 108, 30 ¥, 60 & ¢
120 ¥ HZAl S mutans G =e) {3
T EFAME FE 01 % oA ZZ
0787 * 0.058, 0827 =* 0083, 0725 =
0094, 0.140 * 0.149 , 05 % dlAl= 0.781
* 0079, 0373 = 0.143, 0.098 = 0.064,
0002 £ 0001, 1 % oAM= 0674 £ 0.112
0335 £ 0.094, 0.060 = 0047, 0,5 % 9l
Ae 0725 = 0.208, 0.184 *+ 0.044, 0.006
0001, 0 ojlen, ERAANEEZ Hx 3=
¥ dz7FdMeE 44 0830 + 0.110,
0.868 * 0.083, 0.754 = 0.106, 0.729 *

0131 224 §d, ek 3 AN ERAAE
(E8Y| 3 4 3)2 01 % wxA 241
HZA ,05% 1% R 5% FETNA 30
¥ AZA S mutansoll E F4L JA) 3
i3

4. 39, 3o 9 78 IRAAE (&
Wul-& 3: 4: 3)9 S. mutans BF A
A,

¥4, ¥4 2 7N ERAANESY FE
of W HA ®I= % S mutans & &
FAAEY FE 01 % 05%, 1 % R 5%
oA ztz 1485 X 107 + 4035 x 10°
8989 x 10° + 5179 x 10° 6270 x 10°
+ 3833 x 10° ¥ 1485 x 10° + 9790 x
10° oo gi=FoMHE 2511 x 107 + 3273
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x 10°224 01 % THAANES Mg 3
% HAOl ¥38 S muans 47 Fastg o]
ERAAEY =7t $71 fol wE) HA Bl
BEaAEsE FARes ZAIHACHIYE 4.
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B AFNA ALEF ke Eds U
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238 HFo] Yo F|AAZE A EFHT
At 2. B AgelA 9 BEAE A1
gdo yg @ Fule] LI RY FEEF
€ o] olE9 S mutansol ¥ YFAT
E Hrhsid 2ds 89 3§49 &85
2% S mutans® & YAse Aoz
Jeht (29 1) 839 2 ¥ FZE4 9
3 S mutansd] FEFLE HIE 5 AN
o olAAHQ FLAAE FEA, Fe U
A 7F g NE, AN, A5 gFan,
@ A& ANFH gL EAY olfd F&
uZ+g XYool ot o @ HelA FA 2
Fv} 22EL YpAFdeE Pt TojPE
o] gf=o} o] &uo]l =AY B ol
o] °olEE wWEOZ AlREVdE oS-
Hel Ut a¥EZ ¥ d7EL 39 ¥
Fut 3380 avi7l =AXA goy ¥
a7 e Aoz geid FAN 2 &9
AAFE oA ¥FEE YItEo &gto] =
AAR gL 5% THANRES A ¥
(B 1 ol ERAANES S mutansol] o
@ YFAAE HrEAdy. 2 A 9,
Fut g AL 34 3 o vlEE ¥$RE
EFAAEY] AS, FFEAY7) MY S5
Hog et g, Fub g FAAo] 3 4
39 vz EFE EPAHAES LYy
2 EHAAES FAAZMY AR JMs
g Hrsdd (ad 2. +3de 93
Elefo] Rulglunz s 3§ #E FHEFA

¥ Yrang Jdehde o) Fadd.
A, Fub 3 FAN EPAAE (EPuE
3 4 39 HEANS @& S mutans AR
AAAFAE EFAAE 01 ¥ FEAME
2 A AFA JdERr) ARdgen, 05
% °l¥e FxodAMe 38T FHEA
Smutans®] AAE JAd7] AFREA 1 A
7t AxdAMEe AHEol 70 % cIUh ol
TAWelA  HdE FEAAHES] FLAR
FE 71dE7] AN E HAE 05 % o
o] FxolA 3083 of BEHe] T4 AHF
¥ 4 UEE sFololge AAEHaY
3). Xo}e2e] F YJAFA S mutansE A
W R 24 8 B8 RS AXH ope
2e ez S mutans7t Aob¢Ae #
w3l7] e A4 XWo) B oy,
gutog M9 ANA R AT E FHF
FHog EAM3ly] dMe - FHHE
ol HA HI=§ A148075% 2 F944
2 B¥XA3% S mutans FEH gldog &
X3 HAVIZ=E E3E £99¢ EPANES
A7}sted HA ¥=9] WAlsE ZF3o v
o 2P HIFTE ARG B 7NN
T84, ¥y g FIN ERAAE] S
mutans® HA Bl=d] K3} vixe J%E
Hrtsle AdEy EPAAMESN T S
mutans® XNBRE AdAARE HAFHH
EFAAME 01 % 05 %,.1 % 2 5 %E A
A% B¢ N 7 AHELS 4 42 %,
65 %, 70 % R 94 %EAN AEE (0.1 %)
AHME 50 % BE MFe RIAIL gAY
£ on 5 %AME Ao FHI HTo
2L JAY § ALE HAY & AU
(28 4). F oldF AHEL A, Fur ¢
TR EYANE (EUHE 3 4 D] 05
% ole] ¥xM Smutans 4RI ol
g RaAx AT 5 UL MM EDG. &
wtalo g F2HAs  Aol9Ae 4y =
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- ABSTRACT -

Inhibitory Effect of a mixture of Coptidis
Rhizoma, Magnoliae Cortex and citric acid on
growth and adherence of Streptococcus mutans
to hydroxyapatite bead

Yu Yun-Jung - Park Yong-Seok™" - Kwak Wall-Ah * Yun Jun-Ho’
Min Youn-Sook - Kwon Ho-Kwen" - Lee Syng-Iil
Dept. of Oral Biology, College of Dentistry', Dept. of Preventive
Dentistry™, College of Dentistry, Yonsei University, Dept. of
Fundamental Research, R&D Center, HAITAI Confectionary Co.”™

Key words: A mixture of Coptidis Rhizoma, Magnoliae Cortex and citric
acid, Streptococcus mutans, Anticariogenic agent.

Streptococcus mutans is an etiologic agent of dental caries and has been
known to induce dental caries by the process of initial attachment, proliferation
and acid production. For the prevention of dental caries which is caused by this
process, extracts of natural products have recently been introduced. To investigate
the possibility of using Coptidis Rhizoma and Magnoliae cortex which are natural
products as anticariogenic agents, we isolated extracts from Coptidis Rhizoma and
Magnoliae Cortex and investigated the inhibitory effect of these extracts on
growth of S. mutans using agar diffusion method. And we made several mixtures
of Coptidis Rhizoma, Magnoliae Cortex, citric acid and metaphosphate to reduce a
bitter taste of Coptidis Rhizoma and Magnoliae Cortex and investigated as follows.
After we selected a mixture which had high growth inhibotory activity against S.
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mutans by agar diffusion method, we examined the effect of the selected mixture
on the attachment of S. mutans to hydroxyapatitie beads and on the growth of S.
mutans according to exposure time. A mixture of Coptidis Rhizoma, Magnoliae
Cortex and citric acid which combined at 3' 4: 3 ratio presented wide growth
inhibitory zone of S. mutans and inhibited the attachment of S. mutans to
hydroxyapatite beads at 0.1 % concentration. 0.1 % mixure inhibited growth of S.
mutans after 2 hour exposure and 0.5 % mixture inhibited growth of S. mutans
after 30 minute exposure. In conclusion, a mixture of Coptidis Rhizoma, Magnoliae
Cortex and citric acid turned out to be an effective anticariogenic agent because
this mixture inhibted not only growth but also attachment of S. mutans which is
the etiologic agent of dental caries.



